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In the title compound, C28H25N3O4, the central pyrrolidine 
ring adopts adopts an envelope conformation with the N atom 
as the flap and the piperidine ring adopts a chair conforma- 
tion. The pendant pyrrolidine ring is almost planar (r.m.s. 
deviation = 0.008 A). An intramolecular C— H- ■ O inter- 
action closes an S(6) ring. In the crystal, inversion dimers 
linked by pairs of N— H- ■ O hydrogen bonds generate Ri(8) 
loops. 

Related literature 

For biological background to 4if-chromene derivatives, see: 
Cai (2008); Valenti et al. (1993). For applications of indoline-2- 
one and its derivatives as precursors in the synthesis of 
pharmaceuticals, see: Colgan et al. (1996). 




Experimental 

Crystal data 

C 28 H 25 N 3 04 
M, = 467.51 
Monoclinic, C2/c 
a = 23.2940 (13) A 
b = 11.2517 (7) A 
c = 19.7702 (10) A 
B = 112.659 (3)° 

Data collection 

Bruker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
T = 0.974, T m „ = 0.983 



Refinement 

R[F 2 > 2a(F 2 )] = 0.046 

wR(F 2 ) = 0.127 

S = 1.00 

5804 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 4781.8 (5) A 3 
Z = 8 

Mo Ka radiation 
p. = 0.09 mm~' 
T = 293 K 

0.30 x 0.25 x 0.20 mm 



20735 measured reflections 
5804 independent reflections 
3892 reflections with / > 2a(I) 
R iM = 0.048 



316 parameters 

H-atom parameters constrained 
Ap max = 0.22 e A~ 3 
Apmh>= -0.22 e A~ 3 



D-H-A 




D—H 


H-A 


D-A 


D-H-A 


C16-H16- 


■04 


0.98 


2.50 


3.1394 (18) 


123 


N3-H3/1-- 


■04 1 


0.86 


1.97 


2.8218 (17) 


168 



Symmetry code: (i) — * + | 



-z + 1. 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: SHELXL97 and PLATON (Spek, 2009). 

The authors thank the TBI X-ray facility, CAS in Crystal- 
lography and Biophysics, University of Madras, India, for the 
data collection. SK,TS and DV acknowledge the UGC (SAP- 
CAS) for the departmental facilties. SK thanks DST PURSE 
for a Junior Research fellowship and TS thanks DST Inspire 
for a fellowship. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB7084). 
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Seenivasan Karthiga Devi, Thothadri Srinivasan, Jonnalagadda Naga Siva Rao, Raghavachary 
Raghunathan and Devadasan Velmurugan 

Comment 

4H-Chromenes are biologically important compounds used in the drug-discovery process (e.g. Valenti et al, 1993; Cai, 
2008). Indoline-2-one and its derivatives have been used as precursors to synthesis pharmaceuticals (Colgan et al, 1996). 
Continuing our interest in such compounds we have synthesized the title compound and report herein its crystal structure. 

In the title compound, C28H25N3O4, (fig-1) the pyrrolidine ring adopts an envelope conformation and the piperidine ring 
adopts a chair conformation. The pyrrolidine ring (N2/C7/C8/C16/C21) makes a dihedral angle of 84.13 (9)° with the 
other pyrrolidine ring (N3/C21/C22/C27/C28) which shows that they are almost orthogonal to each other. The pyrrolidine 
ring makes a dihedral angle of 61.22 (8)° with the the pyran ring (01/C1/C6-C9), it makes a dihedral angle of 4.00 (9)° 
with the piperidine ring (N2/C16-C20). 

The other pyrrolidine ring (N3/C21/C22/C27/C28) makes a dihedral angle of 39.60 (9)° with the pyran ring, it makes a 
dihedral angle of 88.12 (9)° with the piperidine ring which shows that they are almost at right angles to each other. The 
dihedral angle between the pyran ring and the piperidine ring is 57.58 (9)° . The oxygen atom 04 attached with 
pyrrolidine ring deviates by -0.0736 (1)A. The nitrogroup attached with the pyrrolidine ring makes a diherdal angle of 
88.81 (2)° which shows it is in orthogonal orientation . The crystal packing features N — H-0 hydrogen bonds and an 
intramolecular C — H— O hydrogen bond is also observed. 

Experimental 

To a solution of isatin (1 equiv) and piperidine-2-carboxylic acid (1.4 equiv) in dry toluene, was added 3-nitro-2- 
phenyl-2H-chromene (1 equiv) under nitrogen atmosphere. The reaction mixture was refluxed f or 24h in Dean-Stark 
apparatus to give the cycloadducts. After completion of the reaction as indicated by TLC, the solvent was evaporated 
under reduced pressure. The crude product was extracted with dichloromethane. The organic layer was dried with 
anhydrous sodium sulphate and concentrated in vacuo. Then the crude product was purified by column chromatography 
using hexane/EtOAc (7:3) as eluent. Colourless blocks were obtained by slow evaporation of a solution of the title 
compound in ethyl acetate at room temperature. 

Refinement 

The hydrogen atoms were placed in calculated positions and treated as riding atoms: C — H = 0.93 A to 0.97 A, and N — 
H =0.86 A with Uiso(H) = 1.5Ueq(C) for methyl H atoms and = 1.2Ueq(C) for other H atoms. 
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Computing details 

Data collection: APEX2 (Broker, 2008); cell refinement: SAINT (Broker, 2008); data reduction: SAINT (Broker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farragia, 2012); software used to prepare material for 
publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009). 




Figure 1 

The molecular structure of the title compound, showing displacement ellipsoids drawn at the 30% probability level. 
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Figure 2 

An inversion dimer in the crystal of the title compound viewed down [100]. 

6a-Nitro-6-phenyl-6,6a,6b,7,8,9,10,12a-octahydrospiro[chromeno[3,4-a]indolizine-12,3'-indolin]-2'-one 



Crystal data 

C 28 H 2 5N 3 04 
M r = 467.51 
Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 23.2940 (13) A 
b= 11.2517(7) A 
c = 19.7702 (10) A 
R = 112.659(3)° 
V= 4781.8 (5) A 3 
Z=8 

Data collection 

Bruker SMART APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
m and <p scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
r mm = 0.974, r max = 0.983 



F(000) = 1968 

£>*= 1.299 MgnT 3 

Mo ATa radiation, 1 = 0.71073 A 

Cell parameters from 5804 reflections 

6>= 1.9-28.3° 

fi = 0.09 mm-' 

7=293 K 

Block, colourless 

0.30 x 0.25 x 0.20 mm 



20735 measured reflections 
5804 independent reflections 
3892 reflections with / > 2a(I) 
R mt = 0.048 

On** - 28.3°, 9 min = 1.9° 
h = -30^27 
-14^-14 
/ = -25->25 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F- > 2o<^)] = 0.046 

wR(F 1 ) = 0.127 

S = 1.00 

5804 reflections 

316 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[ctW) + (0.0505P) 2 + 2.441P] 

where P = (F 0 2 + 2F 2 )/3 
(A/ f j) max < 0.001 
Ap max = 0.22 e A" 3 
AjO min = -0.22 e A~ 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




CI 


0.85609 (7) 


-0.07457 (14) 


0.50076 (8) 


0.0424 (4) 


C2 


0.86024 (10) 


-0.05264 (18) 


0.43391 (10) 


0.0608 (5) 


H2 


0.8376 


-0.0985 


0.3932 


0.073* 


C3 


0.89794(11) 


0.0370 (2) 


0.42802 (12) 


0.0740 (6) 


H3 


0.8998 


0.0536 


0.3828 


0.089* 


C4 


0.93302 (11) 


0.1027 (2) 


0.48873 (12) 


0.0725 (6) 


H4 


0.9592 


0.1624 


0.4848 


0.087* 


C5 


0.92917 (8) 


0.07964 (16) 


0.55536 (10) 


0.0530 (4) 


H5 


0.9531 


0.1237 


0.5963 


0.064* 


C6 


0.89013 (7) 


-0.00828 (13) 


0.56210 (8) 


0.0384 (3) 


C7 


0.88197 (6) 


-0.02739 (12) 


0.63324 (7) 


0.0333 (3) 


H7 


0.9232 


-0.0262 


0.6731 


0.040* 


C8 


0.85040 (7) 


-0.14626(12) 


0.63696 (7) 


0.0337 (3) 


C9 


0.83905 (7) 


-0.23119(13) 


0.57169 (8) 


0.0383 (3) 


H9 


0.8051 


-0.2843 


0.5699 


0.046* 


C10 


0.89189 (7) 


-0.30987 (14) 


0.57303 (8) 


0.0399 (4) 


Cll 


0.95412 (8) 


-0.27872 (16) 


0.60526 (10) 


0.0514(4) 


Hll 


0.9652 


-0.2047 


0.6274 


0.062* 


C12 


0.99985 (9) 


-0.35599(18) 


0.60498 (10) 


0.0592 (5) 


H12 


1.0415 


-0.3343 


0.6271 


0.071* 


C13 


0.98385 (11) 


-0.46543 (19) 


0.57194 (10) 


0.0629 (5) 


H13 


1.0147 


-0.5178 


0.5718 


0.075* 


C14 


0.92229(11) 


-0.49735 (17) 


0.53910(11) 


0.0660 (6) 


H14 


0.9115 


-0.5711 


0.5165 


0.079* 


C15 


0.87660 (9) 


-0.42018 (15) 


0.53967 (9) 


0.0505 (4) 


H15 


0.8350 


-0.4423 


0.5174 


0.061* 



Acta Cryst. (2013). E69, o993 



sup-4 



supplementary materials 



Clo 
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A 1 1 A/1 1 /I OX 

— 0. 1 11)43 (13) 


0.64328 (8) 


AA1/C/1 

0.0364 (3) 




Til /" 

H16 


0.7581 




A A A A 1 

-0.0947 


0.5938 


0.044* 




C17 


0.75963 (8) 




-0.19292 (15) 


0.68128 (10) 


A A A AA / A \ 

0.0490 (4) 




un a 
HI /A 


a "7ono 

u. /8yz 




A 1] A/1 

0.2 1 04 


A H1(\A 

0. /304 


A ACA* 




T T 1 "7 D 

H17B 


A H A O 1 
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A £C A A 

0.6544 
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C18 


r\ "7/\ 1 r\A / A\ 

0.70199 (9) 




A 1 O O O /" / 1 T\ 

-0.13326 (17) 


0.68491 (11) 


0.0585 (5) 
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a 1 c 
0.6/15 




A 1 OA/1 
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0.633 / 
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0.0 /O* 
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0.070* 
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T T 1 An 
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A AO C A 
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A z^O AA 
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0.064^ 




H20H 


A "7£CA 
U. /630 




n 11 /;a 

0.1369 


A "71 C£ 

0. / 156 


0.064* 
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A ATAOO / 1 IN 

0.07028 (12) 


0.64953 (7) 
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C23 


A AO 1 /. A SH\ 
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0.76717 (8) 


A A/IOA 

0.0420 (4) 
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0.9341 




A 1 AT5 
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A *7A1 Z 
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A ACA* 
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• o j 
C24 
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A QA 
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C25 
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T T O C 
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C26 
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A TOCAO /1 
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A £L O O 1 A /A\ 

0.68819 (9) 
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H26 
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A 1 A 

0.6619 


A AC 1 * 
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C27 


A O CA1 A /H\ 

0.85910 (7) 




a moA n t\ 

0.27729 (13) 


0.65836 (8) 
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0.0359 (3) 




C28 
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XT 1 
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H3A 
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0.3079 


0.5567 


0.052* 




01 


0.81579 (5) 




-0.16138 (10) 


0.50491 (5) 


0.0439 (3) 




02 


0.92442 (6) 




-0.15660(11) 


0.75982 (6) 


0.0606 (4) 




03 


0.87676 (6) 




-0.31771 (10) 


0.70992 (6) 


0.0546 (3) 




04 


0.75833 (5) 




0.09239 (9) 


0.52555 (6) 


0.0476 (3) 




Atomic displacement parameters (A 2 ) 




U n U 22 


IP 3 


U 12 




U 23 


CI 


0.0445 (9) 0 


0376 (9) 


0.0414(8) 


-0.0021 (7) 


0.0124 (7) 


0.0040 (7) 


C2 


0.0756 (13) 0. 


.0620 (12) 


0.0431 (9) 


-0.0079 (10) 


0.0209 (9) 


-0.0001 (9) 


C3 


0.1009(17) 0. 


.0740 (14) 


0.0602 (12) 


-0.0132(13) 


0.0456 (12) 


0.0058 (11) 


C4 


0.0894(15) 0 


.0648 (14) 


0.0804 (14) 


-0.0232 (12) 


0.0516(13) 


0.0011 (11) 


C5 


0.0565 (11) 0. 


.0469 (10) 


0.0600 (10) 


-0.0152 (8) 


0.0272 (9) 


-0.0037 (8) 


C6 


0.0386 (8) 0 


.0327 (8) 


0.0425 (8) 


-0.0006 (6) 


0.0141 (7) 


0.0027 (6) 


C7 


0.0309 (7) 0 


.0269 (7) 


0.0351 (7) 


-0.0028 (6) 


0.0050 (6) 


0.0011 (6) 


C8 


0.0346 (7) 0 


.0267 (7) 


0.0340 (7) 


-0.0007 (6) 


0.0067 (6) 


0.0034 (6) 


C9 


0.0416 (8) 0 


.0291 (7) 


0.0381 (8) 


-0.0055 (6) 


0.0085 (7) 


0.0004 (6) 


CIO 


0.0484 (9) 0 


.0334 (8) 


0.0350 (7) 


-0.0005 (7) 


0.0130 (7) 


-0.0001 (6) 


Cll 


0.0492 (10) 0 


.0438 (10) 


0.0557(10) 


0.0023 (8) 


0.0142 (8) 


-0.0056 (8) 


C12 


0.0548 (11) 0 


0661 (13) 


0.0552 (10) 


0.0120(10) 


0.0195 (9) 


0.0024 (9) 
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A AA/1 1 /1 AA 

—0.0041 (10) 


CzO 




A AO O / 1 A A 
U.(J3JZ (10) 


A A1 0*7 / 1 AA 

0.03s / (1U) 


A ATC1 /1 OA 

0.0/33 (lz) 


A AAAO /OA 

u.ouuy (o) 


A A1 1 O /OA 

0.03 iy (y) 


A AA1T /OA 

—0.003 / (o) 


Czl 




n A1 /I 1 /0"A 
0.0341 (/) 


A AO/O ZO"A 

O.Ozoz (/) 


A A1 A C ZO"A 

0.0343 ( /) 


A OAAO //A 

— U.UUUz (o) 


A AA/O //A 

O.OOoo (o) 


A AAOO //A 

o.oozy (O) 


POT 

Czz 




A A1 /I C P7"» 

0.0343 (/) 


A AOO"J /TA 

O.Oz /3 (/) 


A AT HC\ /OA 

0.03 /y (/) 


O AAAO //A 

— u.ouuy (o) 


A A1 1 H /ZTA 

0.011 / (o) 


A AAA1 /ZTA 

—0.0001 (6) 


Cz3 




A A/IOI /'OA 
0.0423 (VJ 


A A1 C 1 /OA 

0.033 1 (o) 


A ATOO /OA 

o.o3yy (o) 


A AAI /I /^A 

0.UU34 (/) 


A AA/'J /^A 

0.00o3 (/) 


A AA1 1 //A 

0.0011 (o) 


PO /I 

Cz4 




a A/i n /oa 
0.04Z / {y) 


A f\A AH / 1 AA 
(J. 044/ (10) 


A A A A 1 /OA 

(J. 0441 (y) 


A AAAC /OA 

U.OUOj (o) 


A AA/1 1 ZO"A 

0.0041 (/) 


A AAOC /*7A 

— U.OOoj (/) 


PO c 

CZ3 




A A/1 /O /OA 

0.0460 (V) 


A A1 CO /OA 

0.0335 (y) 


A AC/1 A /OA 

0.0340 (y) 


O AflTl (H\ 

— U.UU / 1 (/) 


A A 1 /*7 /OA 

O.Olo / (5) 


O A1 1 A fH\ 

—0.01 14 ( /) 


Czo 




A ACA/1 /OA 

0.0304 (V) 


A AO// /OA 

0.0266 (5) 


A A/1 O 1 /OA 

o.o4yi (y) 


O AA 1 O /TA 

— u.ouiy ( /) 


A A1 O/ /OA 

O.Oleo (o) 


A AAA/1 //A 

0.0004 (o) 


Cz / 




A A1 O" 1 /OA 

0.03 / I (5) 


A AOOO /OA 

o.ozyy (o) 


A A1 n /OA 

0.03 11(1) 


O AA 1 A //A 

— U.(JU14 (o) 


A A 1 1 A //TA 

0.0110 (o) 


A AA1 1 /ZTA 

0.0011 (o) 


Czo 




A A1 / 1 /OA 

0.0361 (o) 


A A1 A/ /OA 

0.0306 (5) 


A A1 O/l /OA 

0.03y4 (5) 


A AAAO //CA 

u.uuoy (o) 


A AAOC //TA 

0.0063 (6) 


A AA1 1 //A 

0.0033 (o) 


JN1 




A A/1 C O ZO"A 

0.0435 (/) 


A A1 O /I /TA 

0.03z4 (/) 


A A/1 1 C /TA 

U.04O (/) 


A AA/1 1 //A 

0.U043 (o) 


a An/ //a 
O.Olzo (o) 


A AA/1 1 /C A 

0.0043 (3) 


INZ 




0 0^87 f7^ 


u.uzoj \0) 




—0 001 f> (^t 

U.WUl O \D ) 


A A1 CO //A 
W.W 1 J7 J 


U.WU 1 U \ J) 


N3 




0.0499 (8) 


0.0264 (7) 


0.0408 (7) 


0.0003 (6) 


0.0026 (6) 


0.0066 (5) 


01 




0.0446 (6) 


0.0399 (6) 


0.0360 (5) 


-0.0074 (5) 


0.0030 (5) 


0.0022 (4) 


02 




0.0669 (8) 


0.0510(7) 


0.0413 (6) 


-0.0021 (6) 


-0.0040 (6) 


0.0037 (6) 


03 




0.0733 (8) 


0.0299 (6) 


0.0580 (7) 


0.0041 (6) 


0.0225 (6) 


0.0117(5) 


04 




0.0451 (6) 


0.0350 (6) 


0.0431 (6) 


-0.0030 (5) 


-0.0045 (5) 


0.0032 (5) 


Geometric parameters (A, °) 


Cl- 


-01 




1.3790 (19) 


C16— C17 




1.511 (2) 


Cl— C6 




1.384 (2) 




C16— H16 




0.9800 


Cl- 


-C2 




1.384 (2) 




C17— C18 




1.527 (2) 


C2- 


-C3 




1.372 (3) 




C17— H17A 




0.9700 


C2- 


-H2 




0.9300 




C17— H17B 




0.9700 


C3- 


-C4 




1.378 (3) 




C18— C19 




1.518(3) 


C3- 


-H3 




0.9300 




C18— H18A 




0.9700 


C4- 


-C5 




1.379 (3) 




C18— H18B 




0.9700 


C4- 


-H4 




0.9300 




CI 9— C20 




1.514(3) 


C5- 


-C6 




1.385 (2) 




C19— H19A 




0.9700 


C5- 


-H5 




0.9300 




C19— H19B 




0.9700 


C6- 


-C7 




1.505 (2) 




C20— N2 




1.464 (2) 


C7- 


-C8 




1.5417 (19) 


C20— H20A 




0.9700 


C7- 


-C21 




1.567 (2) 




C20— H20B 




0.9700 


C7- 


-H7 




0.9800 




C21— N2 




1.4624 (18) 


C8- 


-Nl 




1.5301 (18) 


C21— C22 




1.5080(19) 


C8- 


-C16 




1.540 (2) 




C21— C28 




1.5563 (19) 


C8- 


-C9 




1.544(2) 




C22— C23 




1.377 (2) 


C9- 


-01 




1.4499(17) 


C22— C27 




1.387 (2) 


C9— CIO 




1.508 (2) 




C23— C24 




1.388 (2) 


C9- 


-H9 




0.9800 




C23— H23 




0.9300 


C10- 


-Cll 


1.385 (2) 




C24— C25 




1.379 (2) 


C10- 


-C15 


1.386 (2) 




C24— H24 




0.9300 


Cll- 


-C12 


1.377 (2) 




C25— C26 




1.381 (2) 
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Cll— Hll 
C12— C13 
C12— H12 
C13— C14 
C13— H13 
C14— C15 
C14— H14 
C15— H15 
CI 6— N2 

01— CI— C6 
01— CI— C2 
C6— CI— C2 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
C3— C4— C5 
C3— C4— H4 
C5— C4— H4 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
CI— C6— C5 
CI— C6— C7 
C5— C6— C7 
C6— C7— C8 
C6— C7— C21 
C8— C7— C21 
C6— C7— H7 
C8— C7— H7 
C21— C7— H7 
Nl— C8— C16 
Nl— C8— C7 
CI 6— C8— C7 
Nl— C8— C9 
CI 6— C8— C9 
C7— C8— C9 
01— C9— CIO 
01— C9— C8 
CIO— C9— C8 
01— C9— H9 
CIO— C9— H9 
C8— C9— H9 
Cll— CIO— C15 
Cll— CIO— C9 
CI 5— CIO— C9 



0.9300 

1.376 (3) 
0.9300 
1.375 (3) 
0.9300 

1.377 (3) 
0.9300 
0.9300 
1.4623 (18) 

120.19(14) 

118.86(15) 

120.91 (16) 

119.64(18) 

120.2 

120.2 

120.33 (18) 

119.8 

119.8 

119.73 (18) 

120.1 

120.1 

120.89(17) 

119.6 

119.6 

118.47(15) 

120.39 (13) 

121.06(14) 

113.75(12) 

113.41 (11) 

105.04(11) 

108.1 

108.1 

108.1 

106.20(11) 
110.35(11) 
104.66(11) 
108.50 (11) 
111.39(12) 
115.35(12) 
110.48 (12) 
108.02 (11) 
118.21 (12) 
106.5 
106.5 
106.5 

118.49(16) 
124.19(14) 
117.32(15) 



C25— H25 
C26— C27 
C26— H26 
C27— N3 
C28— 04 
C28— N3 
Nl— 03 
Nl— 02 
N3— H3A 

C16— C17— H17A 
C18— C17— H17A 
C16— C17— H17B 
C18— C17— H17B 
H17A— CI 7— H17B 
C19— C18— C17 
C19— C18— H18A 
C17— C18— H18A 
C19— C18— H18B 
C17— C18— H18B 
H18A— CI 8— H18B 
C20— CI 9— C18 
C20— CI 9— H19A 
C18— C19— H19A 
C20— CI 9— H19B 
C18— C19— H19B 
H19A— CI 9— H19B 
N2— C20— C19 
N2— C20— H20A 
CI 9— C20— H20A 
N2— C20— H20B 
CI 9— C20— H20B 
H20A— C20— H20B 
N2— C21— C22 
N2— C21— C28 
C22— C21— C28 
N2— C21— C7 
C22— C21— C7 
C28— C21— C7 
C23— C22— C27 
C23— C22— C21 
C27— C22— C21 
C22— C23— C24 
C22— C23— H23 
C24— C23— H23 
C25— C24— C23 
C25— C24— H24 
C23— C24— H24 
C24— C25— C26 



0.9300 

1.376 (2) 

0.9300 

1.4050(19) 

1.2264(17) 

1.3454 (19) 

1.2199(17) 

1.2216(17) 

0.8600 

109.9 
109.9 
109.9 
109.9 
108.3 

109.99 (15) 

109.7 

109.7 

109.7 

109.7 

108.2 

110.49(15) 

109.6 

109.6 

109.6 

109.6 

108.1 

110.06(14) 

109.6 

109.6 

109.6 

109.6 

108.2 

113.40(12) 
112.27(11) 
101.25 (11) 
103.15 (11) 
114.73 (11) 
112.45 (11) 
119.84(13) 
130.92 (13) 
109.24 (12) 
118.71 (14) 
120.6 
120.6 

120.47 (14) 

119.8 

119.8 

121.47(15) 
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C12— Cll— CIO 
C12— Cll— Hll 
CIO— Cll— Hll 
C13— C12— Cll 
C13— C12— H12 
Cll— C12— H12 
C14— C13— C12 
C14— C13— H13 
C12— C13— H13 
C13— C14— C15 
C13— C14— H14 
C15— C14— H14 
C14— C15— CIO 
C14— C15— H15 
CIO— C15— H15 
N2— CI 6— C17 
N2— CI 6— C8 
CI 7— CI 6— C8 
N2— CI 6— HI 6 
C17— C16— H16 
C8— C16— H16 
C16— C17— C18 



120.83 (17) 

119.6 

119.6 

119.90(19) 

120.0 

120.0 

120.03 (18) 

120.0 

120.0 

120.03 (18) 

120.0 

120.0 

120.72 (18) 

119.6 

119.6 

110.04(13) 

102.43 (11) 

119.42(13) 

108.1 

108.1 

108.1 

109.01 (14) 



C24— C25— H25 
C26— C25— H25 
C27— C26— C25 
C27— C26— H26 
C25— C26— H26 
C26— C27— C22 
C26— C27— N3 
C22— C27— N3 
04— C28— N3 
04— C28— C21 
N3— C28— C21 
03— Nl— 02 
03— Nl— C8 
02— Nl— C8 
CI 6— N2— C21 
CI 6— N2— C20 
C21— N2— C20 
C28— N3— C27 
C28— N3— H3A 
C27— N3— H3A 
CI— 01— C9 



119.3 
119.3 

117.41 (14) 

121.3 

121.3 

122.11 (14) 
128.46 (14) 
109.43 (12) 
126.24 (14) 

125.52 (13) 
108.16(12) 
124.03 (13) 

116.53 (12) 
119.25(12) 
106.81 (11) 
113.42(12) 
116.01 (12) 
111.91 (12) 
124.0 
124.0 

114.45 (11) 



01— CI— C2— C3 
C6— CI— C2— C3 
CI— C2— C3— C4 
C2— C3— C4— C5 
C3— C4— C5— C6 
01— CI— C6— C5 
C2— CI— C6— C5 
01— CI— C6— C7 
C2— CI— C6— C7 
C4— C5— C6— CI 
C4— C5— C6— C7 
CI— C6— C7— C8 
C5— C6— C7— C8 
CI— C6— C7— C21 
C5— C6— C7— C21 
C6— C7— C8— Nl 
C21— C7— C8— Nl 
C6— C7— C8— C16 
C21— C7— C8— C16 
C6— C7— C8— C9 
C21— C7— C8— C9 
Nl— C8— C9— 01 
CI 6— C8— C9— 01 
C7— C8— C9— 01 
Nl— C8— C9— CIO 
C16— C8— C9— CIO 



177.03 (18) 
-0.9 (3) 
2.0 (3) 
-1.3 (4) 
-0.5 (3) 
-178.74(14) 
-0.9 (3) 
-2.0 (2) 
175.85 (16) 
1.5 (3) 

-175.15 (18) 
17.7 (2) 
-165.71 (14) 
-102.30(16) 
74.33 (18) 
129.79 (13) 
-105.62(12) 
-116.34(13) 
8.25 (13) 
6.41 (17) 
131.00(12) 
-167.40(11) 
76.04 (14) 
-43.05 (16) 
-41.10(17) 
-157.65 (13) 



C8— C7— C21— C22 
C6— C7— C21— C28 
C8— C7— C21— C28 
N2— C21— C22— C23 
C28— C21— C22— C23 
C7— C21— C22— C23 
N2— C21— C22— C27 
C28— C21— C22— C27 
C7— C21— C22— C27 
C27— C22— C23— C24 
C21— C22— C23— C24 
C22— C23— C24— C25 
C23— C24— C25— C26 
C24— C25— C26— C27 
C25— C26— C27— C22 
C25— C26— C27— N3 
C23— C22— C27— C26 
C21— C22— C27— C26 
C23— C22— C27— N3 
C21— C22— C27— N3 
N2— C21— C28— 04 
C22— C21— C28— 04 
C7— C21— C28— 04 
N2— C21— C28— N3 
C22— C21— C28— N3 
C7— C21— C28— N3 



140.86(12) 
20.67 (16) 
-104.13 (13) 
57.8 (2) 
178.28 (16) 
-60.4 (2) 
-121.55 (13) 
-1.08(15) 
120.27(13) 
-0.1(2) 
-179.42 (15) 
-0.3 (3) 
0.6 (3) 
-0.5 (2) 
0.1 (2) 
178.80 (15) 
0.2 (2) 
179.63 (14) 
-178.70(14) 
0.74 (17) 
-54.7 (2) 
-175.92 (15) 
61.14(19) 
122.35 (14) 
1.08(16) 
-121.86(14) 
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PO" o p (\ ni a 

C7 — Co — C9 — C 1 0 


83.25 (16) 


P1 PO XT1 PiO 

C16 — C8 — N 1 — (J 3 


Ol C/T Pi f \ 

83.56 (15) 


Pt 1 /"• Pi piA PI 1 

0 1 — C9 — C 1 0 — C 1 1 


A'} 1 £L / 1 0\ 

93.16 (18) 


p -7 PO X T 1 Pi") 

C7 — Co — N 1 — 03 


1zlO CC /I 1\ 

-163.55 (13) 


Co — C9 — CIO — Cll 


"> 1 A 

-31.9(2) 


C9 — Co — N 1 — 03 


"ill 

-36.28 (17) 


0 1 — C9 — C 1 0 — C 1 5 


-86.82 (16) 


1 £ Z^O XT1 

C16 — C8 — JN1 — 02 


A 1 CI / I C\ 

-91.57 (15) 


P O / "1 A P 1 A P* 1 C 

C o — C 9 — C 1 0 — C 1 5 


1 /I O AO / 1 A \ 

148.08 (14) 


p-"7 PO XT1 PiO 

C7 — C8 — JN 1 — 02 


Ol Ol / 1 A\ 

21.31 (19) 


PMC p i p> p i i nn 

C 1 5 — C 1 0 — C 1 1 — C 1 2 


A O /O A 

-0.8 (3) 


PA PO Ml PiO 

C9 — Co — N 1 — 02 


1 /IO CA /1 A \ 

148.59 (14) 


C9 — CIO — Cll — C12 


1 TA T/" / 1 P\ 

179.26 (16) 


p 1 -7 pi 1 f XTO PO 1 

C 1 7 — C 1 6 — N2 — C2 1 


171.62 (12) 


pi A pi i P 1 O pi") 

CIO — Cll — C12 — C13 


A /I P) \ 

0.4 (3) 


PO p 1 /-_ XTO PO 1 

C 8 — C 1 6 — N 2 — C2 1 


yl O A PI 1\ 

43.60 (13) 


p i i pn pii p 1 /i 
C 1 1 — C 12 — C 1 3 — C 1 4 


A O (1\ 

0.2 (3) 


pn p 1 / XTO pin 
CI / — C16 — JN2 — C20 


en 10 / 1 t\ 
—59.32 (1 /) 


pn pi i p i /i pic 

C 1 2 — C 1 3 — C 1 4 — C 1 5 


A /I /O \ 

-0.4 (3) 


PO p 1 XTO POA 

C8 — C 1 6 — N2 — C20 


1 to ztzt / 1 o\ 

172.66 (12) 


pn pi/i p 1 c pi a 

C 1 3 — C 1 4 — C 1 5 — C 1 0 


A 1 /"> \ 

0.1 (3) 


C22 — C2 1 — JN 2 — C 1 6 


-162.76 (11) 


P11 p 1 Pi P1C P 1 /I 

Cll — C 1 0 — C 1 5 — C 1 4 


A C P»\ 

0.5 (2) 


C28 — C21 — JN2 — C16 


83.23 (14) 


P n pin pi c p i /i 

c y — c i o — c i j — c 1 4 


—i /y.j2 (16) 


C / — C2 1 — JN z — C 1 6 


1 O A/C / 1 1 \ 

—38.06 (13) 


XT 1 PO P1 z: XTO 

N 1 — C8 — C 1 6 — N2 


O £L n /i o\ 

86.17 (12) 


C22 — C2 1 — JN2 — C20 


69.69 (16) 


p -7 PO P1 /" \T1 

C7 — Co — C 1 6 — N2 


") A CA /1 T\ 

-30.59 (13) 


PO O PO 1 XTO POA 

C28 — C21 — N2 — C20 


A A O O / 1 T\ 

-44.32 (17) 


pn po p i /_ \ti 

C 9 — C o — C 1 6 — N 2 


1CC OO /1 I \ 

— 155.88 (11) 


p -7 PO 1 XTO POA 

C7 — C2 1 — N2 — C20 


1zlC Pi 1\ 

-165.61 (12) 


xti po r*" ^ c rn 
JN 1 — Co — C 1 0 — C 1 / 


i c c / 1 t\ 
—35.65 (1 /) 


pin pm XTO PI £ 

C 1 y — C20 — JN 2 — C 1 6 


C7 1*7 /I AN 

5 /.3 / (19) 


C 7 — C o — C 1 6 — C 1 7 


—152.41 (13) 


P1A POA XTO POI 

C 1 9 — C20 — N 2 — C2 1 


1"70 /IT 

-178.43 (14) 


P A P O P 1 /" P 1 *1 

C 9 — C 8 — C 1 6 — C 1 7 


OO OA / 1 

82.30 (16) 


Pi A PO O XTO POT 

04 — C28 — N3 — C27 


176.25 (15) 


XTO pi /" p 1 -T PIO 

JN2 — C16 — C17 — CI 8 


CO AO / 1 T\ 

58.08 (17) 


PO 1 POO XTO POO" 

C21 — C2o — N3 — C27 


A 0"0 / 1 OA 

-0.72 (18) 


r^o r*\c. r^\n no 
Co — C 1 0 — C 1 / — C 1 0 


1 H £L A/1 / 1 A \ 

1 /6.04 (14) 


rT7 XT'} r<TO 

C26 — C2 / — JN3 — C2o 


1 TO "7A / 1 £\ 

— 1 /o. /9 (16) 


r~"A £ r^i"7 no nn 
Clo — CI / — Clo — C19 


rn t /OA 

-57.7 (2) 


C2z — C2 / — JN3 — C2o 


A A1 /"1 ON 

U.U1 (lo) 


CI 7— CI 8— CI 9— C20 


56.6 (2) 


C6— CI— 01— C9 


-40.2 (2) 


CI 8— CI 9— C20— N2 


-55.2 (2) 


C2— CI— 01— C9 


141.90(16) 


C6— C7— C21— N2 


141.84(12) 


C10— C9— 01— CI 


-69.57 (16) 


C8— C7— C21— N2 


17.04(13) 


C8— C9— 01— CI 


61.14(16) 


C6— C7— C21— C22 


-94.34 (14) 







Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 


D-A 


D—R-A 


C16— H16-04 


0.98 


2.50 


3.1394 (18) 


123 


N3— H3^-04' 


0.86 


1.97 


2.8218(17) 


168 



Symmetry code: (i) -x+3/2, -yi- 1/2, -z+1. 
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